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Summary: Objectives. This study explores the outcomes of symptomatic voice treatment plus Stemple’s vocal 
function exercises (VFEs) for a group of male-to-female (MTF) transgender (TG) clients seeking voice feminization. 
Both acoustic and perceptual outcomes were assessed, in addition to the clients’ attitudes toward VFE. 

Design. Prospective treatment study. 

Method. Three MTF TG clients plus three control female speakers and three control male speakers served as subjects. 
All provided a variety of speech samples. The TG clients underwent symptomatic voice therapy for 6 weeks, while si¬ 
multaneously performing the VFE protocol. At the end of therapy, the TG clients provided posttreatment voice samples. 
All voice samples were analyzed for speaking fundamental frequency (SFF), SFF upper and lower limits, and the first 
three formants of /i/. A CD of pre- and posttreatment voice samples plus the control voices was presented to listeners for 
gender judgments and masculinity and femininity ratings. 

Results. For acoustic measures, the TG subjects appeared more similar to the male control speakers in the pretest, and 
more similar to the female controls in the posttest. Perceptually, listeners continued to identify the TG subjects as male 
following therapy, although they were rated as significantly less masculine and more feminine. TG subjects were gen¬ 
erally positive about the addition of VFE to their therapy experience. 

Conclusions. The addition of VFE did not appear to improve posttreatment outcomes compared with previous liter¬ 
ature. It was suggested that both number of sessions and experience living full-time as a woman might be important 
variables in predicting progress in therapy. 
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INTRODUCTION 

The term “transgender” (TG) is a broad one, encompassing 
anyone who strays beyond the societal norm of binary gender. 1 
Included under the umbrella term “TG” are those individuals 
who believe that their biological sex does not match their psy¬ 
chological orientation and who take steps to reconcile this dif¬ 
ference by physically transitioning to their psychological 
gender. Most who do so are males wanting to be reassigned 
as females. 2 ' 3 The transition process is a complex one, and 
not all male-to-female (MTF) TG individuals choose this 
path. However, those who do are likely to seek out intervention 
services such as hormone treatments, electrolysis, cosmetic sur¬ 
gery, make-up and clothing coaching, and voice and communi¬ 
cation therapy, 4 as well as surgical sexual reassignment. 

The speech-language pathologist is often called on during the 
transition period for MTF TG persons. For those transitioning 
in the other direction, from female to male (FTM), hormone 
treatment has an effect on the larynx that ultimately lowers 
pitch to a more masculine range, so this group is less likely to 
seek services for vocal intervention. 5 However, because hor¬ 
mone treatment for MTF persons does not affect vocal pitch, 
voice therapy is often sought to develop a more socially accept¬ 
able “feminine” voice. 6 
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Research on voice therapy outcomes for MTF TG individuals 
has shown varying degrees of success in voice feminization. A 
growing number of studies have examined the acoustic out¬ 
comes of voice therapy for MTF TG individuals; but these in¬ 
vestigations have typically focused more on outcomes and 
less on the effects of a specific therapy type. For example, 
Dacakis 7 showed that for 10 MTF TG clients, speaking funda¬ 
mental frequency (SFF) was 125.5 Hz at the start of therapy, 
168.1 Hz at discharge (after 10-90 sessions of therapy), and 
148.6 Hz at follow-up (1-8.9 years postdischarge, with an aver¬ 
age of 4.3 years postdischarge). This research, the first of its 
kind on long-term outcomes for MTF clients, nevertheless pro¬ 
vided very little description on the therapy used, saying only 
that it focused “primarily on increasing mean fundamental fre¬ 
quency” (p. 551). 

Soderpalm et al 8 were somewhat more specific about the 
therapy used in their long-term study. According to Soderpalm 
et al, 8 each therapy session lasted for 45-60 minutes and com¬ 
prised two parts: vocal hygiene exercises, including relaxation, 
breathing, and phonation balanced in expiratory and laryngeal 
muscular effort; and phonatory/articulatory exercises, includ¬ 
ing gradual pitch climbing, improving articulatory contacts, 
and encouraging anterior articulatory placement. It was noted 
that therapy was loosely based on the accent method. This 
was an extensive study involving 25 subjects, but for compari¬ 
son purposes, the present authors extracted a subset of nine par¬ 
ticipants who were MTF TG individuals, received voice therapy 
as part of the study (not all subjects in the study received ther¬ 
apy), and had baseline, intervention, and follow-up testing. For 
these nine participants, a pretest SFF of 138.8 was found. After 
therapy (1-49 months, mean =12.1 months), SFF rose to 
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148.2 Hz and rose again in the follow-up period (14 months-6 
years postintervention, mean = 27.4 months) to 157.3 Hz. 

The studies of Dacakis 7 and Soderpalm et a I were mile¬ 
stones in that they provided acoustic data on short- and long¬ 
term outcomes of voice therapy for MTF TG individuals. 
However, neither study provided perceptual data to assess lis¬ 
tener responses to the voice changes made by subjects. This 
is important because acoustic measures alone, although impor¬ 
tant, do not provide adequate information on what clients are 
most concerned about: the reactions of listeners to their voices. 
In addition, neither study emphasized the specific type of ther¬ 
apy provided to the subjects. Because both studies were retro¬ 
spective, using existing clinical records that had come from 
treatment sessions over a period of years, it may be that therapy 
approach was not well controlled enough for this to have been 
a factor in the research design. 

A few recent prospective studies have examined listener per¬ 
ceptual judgments, with a specific therapy approach incorpo¬ 
rated into the study design. One of these studies, Gelfer and 
Tice, 9 included five MTF TG clients who participated in an av¬ 
erage of 15.4 therapy sessions (range = 13-16 sessions). The 
therapy administered adhered to an approach outlined by 
Gelfer, 10 which emphasized raising pitch, use of a light and 
clear voice quality, and use of feminine intonation patterns at 
various loudness levels, while moving from /m/-initiated sylla¬ 
bles to phonemically unrestricted words, phrases, and senten¬ 
ces, to multisentence utterances. In Gelfer and Tice, 9 both 
perceptual judgments and acoustic measures were used to com¬ 
pare pretest voice samples with samples taken immediately after 
therapy (the immediate posttest) and voice samples gathered 15 
months after the termination of therapy (the long-term posttest). 

Perceptual results from Gelfer and Tice 9 revealed that in the 
pretest, audio voice samples from MTF TG clients were per¬ 
ceived by listeners as produced by female speakers by an aver¬ 
age of 1.9% of the time. In the immediate posttest, 50.8% of the 
samples were perceived as being produced by female speakers. 
In the long-term posttest, female perception fell to 33.1%. Rat¬ 
ings of the subjects on scales of masculinity (1 = very mascu¬ 
line and 7 = not at all masculine) and femininity (1 = very 
feminine and 7 = not at all feminine) showed that the TG 
speakers were rated as sounding less masculine and more fem¬ 
inine to a significant degree both in the immediate posttest and 
in the long-term posttest compared with the pretest (although 
scores were not quite as favorable in the long-term posttest). 
Acoustic measures of fundamental frequency and its variability 
as well as vowel formant frequency values of the TG clients 
were generally similar to those of male control subjects in the 
pretest, similar to female control subjects in the immediate 
posttest, and somewhere in between at the long-term posttest. 
However, there were considerable differences among subjects, 
with some participants showing marked gains in voice femini¬ 
zation, whereas others showed limited gains. These results sug¬ 
gested that the therapy techniques described by Gelfer 10 could 
result in positive change in the voices of MTF TG clients; but it 
was also clear that there was much potential for improvement of 
outcomes in terms of degree of progress and consistency across 
subjects. 


A different approach to voice therapy for MTF TG individ¬ 
uals was taken by Carew et al. 11 These researchers emphasized 
oral resonance with a focus on raising vowel formant frequen¬ 
cies. Because this was prospective research, therapy approach 
was incorporated into the study design. Subjects included 10 
MTF TG individuals, each of whom participated in five therapy 
sessions that targeted lip spreading and forward tongue car¬ 
riage. These researchers did not examine listeners’ perceptions 
of speaker gender (male vs female), but they did include listener 
judgments of masculinity-femininity on a single scale (where 
a rating of 0 = very masculine and a rating of 10 = very femi¬ 
nine). Their results showed that four subjects were consistently 
rated as more feminine in the posttest compared with the pre¬ 
test, three were rated as more feminine inconsistently, and three 
were rated either the same in the pretest as in the posttest or 
more masculine. As in the research of Gelfer and Tice, 9 individ¬ 
ual differences based on speaker were evident in both the abso¬ 
lute values of listener’ ratings of masculinity-femininity, and 
the degree of difference in ratings between pre- and posttests. 
Acoustic measures revealed that mean measures of vowel for¬ 
mant frequencies increased significantly from pre- to posttest 
for FI for the vowels /a/ and /u/, for F2 for the vowel /a/, and 
for F3 for all vowels (/i/, /a/, and /u/). 

It was further noted that SFF rose from 119.4 Hz in the pre¬ 
test to 133.3 Hz in the posttest, despite not being directly ad¬ 
dressed in therapy. 

Although Gelfer and Tice 9 and Carew et al 11 used different 
therapy techniques, both studies adhered to what Andrews 12 
has called the “symptomatic voice treatment approach.” In 
this type of voice treatment, overt vocal behavioral characteris¬ 
tics are directly modified using facilitating techniques designed 
to elicit the desired vocal behaviors. The first step in this type of 
treatment is to identify the vocal behaviors that need to be mod¬ 
ified. For MTF TG individuals, one vocal behavior typically tar¬ 
geted in therapy has been vocal pitch. This selection is based on 
previous research, 13-17 which showed that raising pitch was 
important to perception of an MTF TG speaker as female. In 
addition, vowel formant frequencies are also frequently 
targeted, based on research which has showed that TG 
individuals perceived as female typically have higher vowel 
formant frequencies than those perceived inconsistently or as 
male (eg. Refs 15 ' 18 ' 19 ). Other variables, such as upper and 
lower limits of frequency and intonation patterns, 1415 and the 
vocal quality of breathiness 20 have been investigated in terms 
of their effect on listener judgments of the masculinity and fem¬ 
ininity of voice samples, and are occasionally addressed in 
voice therapy as well. By focusing on specific vocal parameters 
to be changed, both Gelfer and Tice 9 and Carew et al 11 used 
what could be classified as symptomatic voice therapy ap¬ 
proaches, although each study emphasized a different primary 
aspect of voice. 

Another approach to voice therapy describe by Andrews 12 
is the physiological approach. This type of therapy is based 
on the idea that if the voice production mechanism is balanced 
in terms of the activity of various muscle groups, vocal health 
and the voice will improve. This approach uses physical exer¬ 
cises and manipulations, 12 and unlike the symptomatic 
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approach, does not target particular vocal symptoms. The prin¬ 
ciples of exercise physiology, such as warm-ups, exercise of 
various intensities, rest periods, and cool-downs, are also some¬ 
times included to balance and condition the voice production 
muscles. 

One example of a physiological approach to voice therapy is 
Stemple’s vocal function exercises (VFEs). 21 Voice clients who 
are taught VFE learn a series of four vocal exercises, which are 
to be done two times each, twice per day. These exercises 
theoretically improve the strength, endurance, and coordination 
of the respiratory, phonatory, and resonance systems, and 
improve maximum phonation time, glottic closure, and phona¬ 
tory efficiency. 22 ' 23 VFE have been found to improve 
aerodymanic function in elderly men, 24 self-perception of 
handicap and listener’s judgments of dysphonia in elderly 
men and women, 22 and acoustic and perceptual measures of 
the voices of Vietnamese elementary school teachers with mus¬ 
cle tension dysphonia. 25 

Research evidence that VFE can improve the voices of those 
with dysphonia is of interest because the vocal changes attemp¬ 
ted by MTF TG individuals to feminize their voices may lead to 
vocal fatigue and other physical complications. For example, 
Soderpalm et al 8 found “moderate-to-pronounced supraglottal 
constriction” (p. 25) in about half of their total population of 
25 TG clients/subjects during pretherapy laryngeal examina¬ 
tions. McNeill et al 26 found that on the Voice Handicap Index, 
a self-evaluation instrument for assessing the impact of a voice 
disorder, mean scores across all subjects fell within the range of 
mild vocal dysfunction. However, on the “Physical” subscale, 
which included rating items such as “My voice feels creaky 
and dry,” and “I run out of air when I talk,” McNeill et al 26 
got more negative results, with some individual subjects’ scores 
falling into the severe range. 

For the MTF TG population, increased respiratory support 
and efficiency of laryngeal valving may help maintain a smooth 
voice quality while adjustments to vocal pitch are accom¬ 
plished. These physiological elements are sometimes addressed 
in symptom-based voice therapy, but it is possible that the ex¬ 
panded emphasis on strengthening, balancing, and coordinating 
the respiratory, phonatory, and resonance systems provided by 
VFEs may help TG individuals more quickly acquire feminine 
vocal behaviors. 

The purpose of this study was to determine the benefits of 
VFEs used concurrently with symptomatic voice therapy (as 
described in Gelfer 10 ) on acoustic and perceptual measures of 
voice for TG individuals. Specific research questions included 
the following: 

1. What acoustic outcomes are achieved when MTF TG in¬ 
dividuals are provided with a combination of symptom¬ 
atic voice treatment and VFE? Will the addition of the 
VFE protocol result in improved acoustic posttreatment 
outcomes for MTF TG individuals compared with previ¬ 
ous literature? 

2. What perceptual results occur when MTF TG individuals 
are provided with a combination of symptomatic voice 
treatment and VFE? Will the addition of the VFE proto¬ 


col result in improved perceptual posttreatment outcomes 
for MTF TG individuals compared with previous 
literature? 

3. Do TG clients believe that the VFE protocol was helpful 
to them throughout the therapy process? 

The results of research of this type, although preliminary in 
nature, may eventually impact how speech-language clinicians 
approach voice therapy with MTF TG individuals to ensure op¬ 
timal benefit for the client. 

METHOD 

Participants 

TG participants. The speaker subjects recruited for this 
study included three MTF TG individuals who met the follow¬ 
ing inclusion criteria: self-identified as TG, had counseling for 
gender change before the start of the study, currently living as 
a woman full-time or undergoing hormone therapy with plans 
to live full-time as a woman within the next year, native speaker 
of American English, bilateral hearing within normal limits, 
speech and voice characteristics within normal limits for 
a male speaker, perceptually identified as male speakers by 
the investigators, and a nonsmoker. In addition, subjects were 
excluded from the study if they reported a history of previous 
voice therapy for voice feminization, phonosurgery, voice dis¬ 
orders, neurological disorders, or cancer of the head/neck. 
Mean age for the TG subjects in this study was 43 (years): 1 
(months), with a range of 32:11-50:5. Mean height averaged 
5'10", with a range of 5'8"-6'0". Of the three subjects, one 
had been living as a woman for approximately 7 months at 
the start of the study, one had just begun living as a woman 
full-time the same month as the study started, and one had 
had both counseling and hormone treatments for the past 10 
months and planned to initiate going “full-time” the next 
year. The TG participants participated in 6 weeks of therapy 
(12 sessions) and provided voice samples pre- and posttherapy 
for acoustic and perceptual analysis. 

Control participants. Three non-TG males and three non-TG 
females were recruited as control speakers. Inclusionary criteria 
for control subjects were: native speaker of American English, bi¬ 
lateral hearing within normal limits, speech and voice character¬ 
istics within normal limits for their gender, and nonsmoker. 
Control subjects were excluded if they reported a history of voice 
or neurological disorders or head/neck cancer. Additional inclu¬ 
sion criteria for the control participants were that they had to 
match one of the TG speakers in both height (within 2 in.) and 
age (within 6 years). Thus, each TG speaker had one male control 
speaker and one female control speaker who matched her in terms 
of height and age. At the conclusion of the selection process, 
mean age of the control female group was 42:4 (range = 38:1- 
44:11), and mean height was 5'8.5" (range = 5'7"-5'10"). 
Mean age of the control male group was 43:11 (range = 38:9- 
46:8), and mean height was 5'10" (range = 5'7"-6'l"). Control 
speakers did not receive any type of intervention services and 
were seen only once to record voice samples that were later sub¬ 
jected to perceptual and acoustic analysis. 
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Listener participants. Listeners consisted of 27 college stu¬ 
dents who were recruited from large health sciences, psychol¬ 
ogy, statistics, and other classes. All listener participants met 
the following criteria: normal hearing in both ears, native 
speaker of American English, no previous coursework in the 
field of communication sciences and disorders, aged between 
18 and 35 years, and met all reliability criteria related to male- 
female identification and masculinity and femininity scale cor¬ 
relations (see Results section). This group ultimately included 
13 males with an average age of 21:5 (range = 18:2-31:10) 
and 14 females with an average age of 21:5 (range = 18:7— 
31:2). Listener subjects rated the TG voices from the pre- and 
posttest, as well as control male and female voices. 

Voice data collection procedures 

The TG speakers were initially screened over the telephone for 
inclusion and exclusion criteria. Those who initially met the cri¬ 
teria were asked to meet with the researchers for an explanation 
of the study, and if agreeable to participation, for the signing of 
informed consent. Hearing 27 and voice/speech screenings using 
the Consensus Auditory-Perceptual Evaluation of Voice 28 were 
then performed, and if all the criteria were met, the individual 
was enrolled in the study. 

To provide pretreatment voice samples, TG speaker subjects 
were asked to read the Rainbow Passage, 29 provide a 30-second 
spontaneous speech sample, and read 10 semispontaneous 
question/answer (Q/A) sets. These speech samples were col¬ 
lected with participants seated in a quiet acoustically treated 
room, in front of a Shure microphone (Model SM58; Shure 
Inc., Niles, IL) placed 10 in. from the mouth. An AudioBuddy 
Dual Mic PreAmp Direct Box (Midiman U.S., Arcadia, CA) 
preamplifier connected to the microphone fed into a Dell Opti- 
plex GX280 computer. The Real-Time Pitch application (Model 
5121, version 3.1.6, 2000-2006; Kay PENTAX, Montvale, NJ) 
of the Multi-Speech acoustic analysis program (Model 3700, 
3.1.6, 2000-2006; Kay PENTAX) was used to record and 
save the speech samples. These samples were later retrieved 
and analyzed for SFF, SFF range, upper and lower limits of 
SFF, pitch sigma (individual standard deviation of SFF), and 
the first three formants of HI from the word “beach” in the se¬ 
lected semispontaneous Q/A set. The same tasks and measures 
were repeated during individual sessions held at the termination 
of therapy to obtain posttherapy measures and determine 
change over time. 

Male and female control participants were also screened over 
the phone or in person to see if they initially met the criteria of 
the study, and if they appeared to be a match for one of the TG 
subjects. If they did, the study was explained to them, and they 
were asked to sign informed consent. The hearing and voice/ 
speech screening protocols were then administered, and if par¬ 
ticipants met all of the inclusion criteria and none of the exclu¬ 
sion criteria for the study, they were asked to perform the same 
speaking tasks as the TG participants: reading the Rainbow 
Passage, providing a 30-second spontaneous speech sample, 
and producing 10 semispontaneous Q/A sets. Their samples 
were recorded and saved using the procedures outlined above 
for TG subjects. The control subjects were not required to re¬ 


turn a second time as they did not participate in any type of ther¬ 
apy program and thus there were no posttreatment samples to 
gather. 

Therapy procedures for TG participants 

The TG participants in this study received individual voice ther¬ 
apy for two 1-hour sessions per week for 6 weeks (for a total of 
12 hours of therapy) and were also required to do Stemple’s 
VFEs two times each, twice per day at home, for the entire 
6-week experimental period. The voice therapy approach 
used was symptomatic voice therapy, 12 based on the model out¬ 
lined in Gelfer. 10 An initial target SFF was chosen for each 
participant based on age, vocal range, and initial SFF measure¬ 
ments. After the target was established, the subject began by 
chanting syllables beginning with /m/, /n/, and III. After the syl¬ 
lable level was mastered, the subject moved on to chanting 
words with the same phonemic restrictions, producing words 
with speech intonation, putting words together into phrases, 
producing sentences, producing sentences with varying emo¬ 
tionality, producing sentences with unrestricted phonemic con¬ 
texts, reading paragraphs, and generating spontaneous speech. 
The Real-Time Pitch program of Multi-Speech was used in 
each session to provide immediate feedback to both the clini¬ 
cian and subject. In addition to this therapy, one training session 
and a second follow-up session concerning implementation of 
the home program of VFEs 30 were conducted. 

Description of VFE protocol 

The VFEs protocol 30 consisted of the following: 

1. On the musical note middle C (262 Hz, semitone [ST] 
#48 31 participants were instructed to hold the vowel lil 
as softly as they could, for as long as possible. The goal 
was to maintain extreme forward focus without nasality. 
This was considered a warm-up exercise for the intrinsic 
laryngeal muscles. Each time the exercise was com¬ 
pleted, subjects were required to record total duration 
of the prolongation in seconds. 

2. On the word “knoll,” participants were to glide from their 
lowest note possible to their highest note. The partici¬ 
pants were told that the goal of this exercise was to per¬ 
form the sliding scale with no voice breaks. If a break 
did occur, the participant was told to continue the glide 
without stopping. If the voice break occurred at the top 
of the participant’s current range, they were told to con¬ 
tinue the exercise without voice because, according to 
Stemple, 30 the vocal folds would continue to stretch. 
Again, an extreme forward focus was encouraged. This 
exercise was meant to stretch all intrinsic laryngeal mus¬ 
cles with a focus on the gradual engagement of the crico¬ 
thyroid muscle. Again, subjects were required to record 
the duration of each glide in total number of seconds. 

3. On the word “knoll”, participants were to glide from 
their highest note to their lowest possible note. Partici¬ 
pants were told to perform the exercise with the goal of 
no voice breaks and with an extreme forward focus. As 
with the previous exercise, the participants were told to 
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continue if a break did occur. This downward glide exer¬ 
cise was meant to encourage a gradual engagement of the 
external thyroarytenoid muscle. Subjects were required 
to record the total number of seconds of duration for 
each glide. 

4. Beginning on the G below middle C (196 Hz, ST #43), 
each participant was told to hold each note (G, A, B, C, 
and D) for as long as possible on the vowel /o/. The 
goal was the same as in the first exercise, to maintain 
the note for as long as possible, as softly as possible, 
and with an extreme forward focus. 

Participants were instructed to do all exercises using as quiet 
a voice as possible while still producing voicing (not a whisper). 
Each individual exercise was done two times before moving on 
to the next one. The entire protocol was done twice daily, once 
in the morning and once at night. Home logs were provided to 
subjects to keep a record of VFE compliance and weekly pho- 
nation durations. Participants were asked to return the home log 
on their first day of therapy each week. 

Written instructions of the VFE procedure were provided to 
the participants. The initial training consisted of the first author 
demonstrating each exercise and explaining proper implemen¬ 
tation. A CD with verbal instructions and pitch exemplars was 
also given to each participant for home use. A follow-up retrain¬ 
ing session was done at the third week of therapy. At this time, 
each participant performed the exercises for the authors to en¬ 
sure that procedures were being implemented correctly. 

Client evaluation of VFEs 

At the same time that the posttherapy voice data collection oc¬ 
curred, all TG participants were asked to fill out a questionnaire 
regarding their opinions on the effectiveness of the VFE home 
protocol, its ease of implementation, and overall impressions of 
therapy. Each question was answered on a scale of 1-5 (1 = not 
at all and 5 = very much). Space was provided for comments 
after each question. 

Acoustic analysis 

The speech samples of the TG subjects (pre- and posttest) and 
control participants were subjected to acoustic analysis at the 
end of the therapy period. All samples were analyzed using 
the Real-Time Pitch application of the Multi-Speech acoustic 
analysis program. Measures of SFF, upper limit of SFF, lower 
limit of SFF, and pitch sigma were recorded for each spontane¬ 
ous speech sample, reading of the Rainbow Passage, and the 
semispontaneous Q/A sets. The SFF, upper limit of SFF, and 
lower limit of SFF were selected as dependent variables in 
this study because they have been shown in previous studies 
to be a reliable measure of comparison between pre- and post¬ 
test data. Pitch sigma, or pitch standard deviation, was chosen 
because it is an estimate of SFF variability that is not as sensi¬ 
tive to artifacts (nonvoiced high and low frequencies) as upper 
and lower limits of SFF, and thus may be a more valid index of 
vocal variability. 

The Multi-Speech acoustic analysis program was used to ob¬ 
tain the first, second, and third vowel formants of the vowel HI 


extracted from the first occurrence of the word “beach" from 
one of the semispontaneous Q/A samples (“Do you find shells 
at the park or at the beach? I find shells at the beach”). Each 
vowel segment was downsampled to a rate of 11 kHz. The in¬ 
vestigators created a time-by-frequency spectrogram of the 
most stable middle portion of each vowel with the initial and fi¬ 
nal consonants removed, usually 80-100 milliseconds in dura¬ 
tion. A long-term average spectrum (LTAS) analysis for the 
sample region was derived, and a linear predictive coding 
(LPC) analysis was calculated by the program to identify the 
first three vowel formants. These values were compared with 
normative vowel formant data for males and females as pre¬ 
sented by Hillenbrand et al. 32 In addition to the formants iden¬ 
tified by the program from the LPC analysis, the investigators 
used two additional methods to determine vowel formant fre¬ 
quency values: they independently identified peaks correspond¬ 
ing to formant center frequencies from the LTAS; and they 
identified formant frequencies via cursor from three points 
(near the beginning, the middle, and the end of the vowel) in 
the spectrogram. The formant data from these points in the spec¬ 
trogram were averaged, and the mean was then averaged with 
the investigator-identified values from the LTAS analysis and 
the program-identified values from the LPC analysis. This pro¬ 
cedure was determined necessary by the authors to obtain reli¬ 
able identification of vowel formant frequencies owing to the 
brief nature and variability of vowels extracted from running 
speech. 

Perceptual protocol 

Construction of the stimulus CD. Speakers’ productions 
of a short semispontaneous Q/A set were the stimuli recorded 
on a CD for listeners’ perceptual judgments. The same Q/A 
set was used for each speaker (set #9: “Do you find shells at 
the beach or at the park? I find shells at the beach.”). This 
Q/A set was approximately 5-7 seconds in length for all 
speakers. Q/A sets for a particular speaker were repeated four 
consecutive times, with 3 seconds in between the subsequent 
three sets, and 5 seconds between the last playing of one 
speaker and the first playing of the next. 

The CD heard by listener subjects contained a total of 24 Q/A 
sets: three pretest samples from the TG subjects, three posttest 
samples from the TG subjects, three samples from control 
males, and three samples from control females, each presented 
twice for reliability purposes. The entire stimulus set was pre¬ 
sented in quasi-random order, that is, the order was determined 
by a random numbers table with the stipulation that identical 
samples could not occur together (eg, the first and second pre¬ 
sentations of a particular TG speaker’s posttest sample). 

Listening procedure. Listeners were seated in a quiet room 
in small groups of one to eight, with each individual approxi¬ 
mately 60 in. from a speaker. The CD containing the experi¬ 
mental stimuli was presented via a Dell Latitude D600 
Laptop computer and a Dell Zylux Multimedia Speaker Sys¬ 
tem. Ambient noise level in the room was approximately 
50 dB, and stimuli were presented at a comfortable listening 
level (approximately 70 dB at the ear). Listeners were asked 
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to provide judgments of the following: the gender of the speaker 
(male or female), the age of the speaker, rating on a scale of 
masculinity, rating on a scale of femininity, and rating on a scale 
of pleasantness. 

Each rating scale judgment was on a seven-point equal¬ 
appearing interval scale, where one corresponded to very mas¬ 
culine for the first scale, very feminine for the second scale, and 
very pleasant for the third scale. A score of seven corresponded 
to not at all masculine, not at all feminine, or not at all pleasant 
for each scale, respectively. Listeners were instructed that 
a “very masculine” (or “very feminine” or “very pleasant”) 
voice should be rated with a score of one; and a voice that 
was “not at all masculine” (or “not at all feminine” or “not 
at all pleasant”) should be rated with a score of seven. They 
were further instructed that the voices that fell in between those 
extremes should be rated as the listener saw fit by circling the 
appropriate number between one and seven; and that listeners 
should use their own judgment and not consult with anyone 
else in the group. The age and pleasantness judgments were 
intended to be foils to distract the listeners from the investiga¬ 
tors’ primary interest in gender identification and masculinity/ 
femininity judgments. 

RESULTS 
Listener reliability 

Listener reliability was measured in two ways: concordance of 
gender identification for pairs of TG participants’ voices, and 
correlations between first and second ratings of each voice sam¬ 
ple. With respect to the first measure, listeners’ gender identifi¬ 
cations of the 12 TG voice samples (three subjects in both the 
pre- and posttest, each presented twice) were organized into 
pairs of first presentation versus second presentation of each 
sample. Only listeners who were at least 83% concordant for 
gender identification were retained in the study, that is, only lis¬ 
teners who rated both presentations of a TG voice (eg, the first 
and second presentations of the pretest sample of subject 1) as 
the same gender, for five of the six TG voice pairs, were in¬ 
cluded in further analyses of listener judgments. This procedure 
was intended to remove listeners who did not appear to have 
stable internal criteria for “male” and “female” voices, and 
who seemed to be guessing at gender for the TG speakers. 

Results of this procedure revealed that 22 of the selected 27 
listeners were 100% concordant, or reliable, for gender identi¬ 
fication, and five listeners were 83% reliable. Average concor¬ 
dance (reliability) for gender identification for TG voice 
samples was 97%. Gender identifications for the control male 
and female speakers were not included in this reliability calcu¬ 
lation as no listener misidentified or was inconsistent in the 
identification of the gender of a control male or control female 
speaker. 

With respect to the second measure, listeners’ ratings of all 
voice samples on the masculinity and femininity scales were 
examined for reliability using Pearson correlations. 33 The rat¬ 
ing scale judgments made by the listeners were on seven- 
point equal-appearing interval scales and were considered by 
the investigators to be at the interval level of measurement. 


The data sets for masculinity and femininity ratings were tested 
and found to meet the additional assumptions for parametric 
statistics. 34 Thus, parametric statistics were used for determin¬ 
ing reliability. Criteria for inclusion in the study were that a lis¬ 
tener’s rating scale judgments on the first presentation of all the 
stimulus voices had to correlate at r > 0.5 (P < 0.05) with their 
ratings on the second presentation. These criteria were applied 
to the masculinity rating scale and the femininity rating scale 
separately. Listeners had to be reliable on both scales to be re¬ 
tained in the study. Male and female control voices were in¬ 
cluded in this reliability procedure because a preliminary 
analysis revealed that variability between ratings of the first 
and second presentations of male and female control speakers 
on the masculinity and femininity scales was similar to the var¬ 
iability for TG speakers. 

Pearson correlation results revealed that for the masculinity 
scale, coefficients for the selected listeners ranged from 
r = 0.664 (P = 0.018) to r = 0.958 (P = 0.000). For the femi¬ 
ninity scale, correlation coefficients ranged from r = 0.699 
(P = 0.011) to r = 0.994 (P = 0.000). These reliability results 
suggested that the 27 selected listeners were able to judge the 
gender of the TG voices consistently, with adequate internal cri¬ 
teria for “male” and “female” voices; and that they were reli¬ 
able in their ratings of all voices on the masculinity and 
femininity scales. 

Acoustic outcomes 

Acoustic outcomes for this study can be seen in Table 1 . Visual 
inspection of the data reveals a strong similarity between the 
acoustic measures of the male control subjects and the pretest 
voices of the TG subjects. This is not surprising because one 
of the inclusion criteria for TG subjects was to have a perceptu¬ 
ally male-sounding voice before the initiation of voice treat¬ 
ment. It can also be noted that posttest acoustic measures for 
the TG clients are more similar to the female control speakers 
than they are to the male control speakers. With only three sub¬ 
jects, it was not possible to do inferential statistics (parametric 
or nonparametric) to determine if significant differences oc¬ 
curred between the pre- and the posttest; however, it is clear 
that the posttest voice samples increased markedly compared 
with the pretest measures in terms of SFF. 

Perceptual outcomes 

Several perceptual rating procedures were completed to deter¬ 
mine the listeners’ response to the changes transgender subjects 
made in their voices from pre- to the posttest. 

Gender identification results for TG speakers. When 
asked to judge the speakers’ gender, the 27 selected listeners 
judged all three TG speakers to be “male” in the pretest. Spe¬ 
cifically, each of the 27 listeners judged each voice twice, for 
a total of 162 judgments (27 X 3 X 2). All 162 judgments of 
the pretest voices identified the speaker as male. In the posttest, 
there were a total of 150 identifications of the speakers as male 
and 12 identifications as female, for a total of 92.6% male and 
7.4% female. Within the three speakers, there was a range of fe¬ 
male identifications in the posttest: one subject was identified as 
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TABLE 1. 

Acoustic Measures for Control Male Speaker Subjects (N = 3), Pretest Voices of Transgender Speakers, Posttest Voices of 
Transgender Speakers (N = 3), and Control Female Speakers (N = 3) 

Acoustic Measures 

Control Male 
Speakers 

Transgender Speakers, 
Pretest 

Transgender Speakers, 
Posttest 

Control Female 
Speakers 

Spontaneous speech 

SFF(Hz) 

110.79 

115.53 

152.83 

179.10 

SFF upper limit (Hz) 

223.42 

225.83 

386.51 

261.13 

SFF lower limit (Hz) 

93.58 

99.97 

113.39 

125.24 

Pitch sigma (ST) 

1.9 

3.2 

2.2 

3.1 

Rainbow passage 

SFF (Hz) 

115.44 

122.04 

177.09 

175.54 

SFF upper limit (Hz) 

215.11 

240.41 

388.92 

447.74 

SFF lower limit (Hz) 

90.30 

92.79 

132.98 

121.02 

Pitch sigma (ST) 

2.2 

3.0 

2.3 

2.7 

Semispontaneous Q/A sets 

SFF (Hz) 

122.86 

124.52 

183.02 

199.70 

SFF upper limit (Hz) 

152.15 

205.86 

298.84 

387.48 

SFF lower limit (Hz) 

100.30 

93.90 

145.29 

142.20 

Pitch Sigma (ST) 

2.1 

2.8 

2.3 

3.5 

FI of /i/ (Hz) 

294.22 

298.99 

353.01 

386.10 

F2 of /i/ (Hz) 

2170.95 

2188.79 

2322.73 

2663.77 

F3 of /i/ (Hz) 

2869.28 

2640.09 

2987.42 

3092.44 


being a female 14.8% of the time (8/54), one subject was iden¬ 
tified as female 7.4% of the time (4/54), and one was consis¬ 
tently identified as male. 

Masculinity and femininity rating scale results. Lis¬ 
teners also rated each voice on two rating scales related to gen¬ 
der: first was a seven-point masculinity scale, where 1 = very 
masculine and 7 = not at all masculine; and second on 
a seven-point femininity scale (1 = very feminine and 7 = not 
at all feminine). For the TG speakers, masculinity and feminin¬ 
ity ratings were made in both the pre- and the posttest. The male 
and female control voices were also rated. 

For these analyses, listeners’ ratings of the first and second 
presentation of each voice sample were averaged to create a sin¬ 
gle value for each listener for each voice. In addition, as with the 
reliability statistics, the rating scale results were considered to 
be interval-level data (based on equal-appearing interval 
scales); and testing revealed that both sets of listeners’ ratings 
for both scales met the assumptions for parametric statistics 34 ; 
so parametric statistics were used both descriptively and infer- 
entially for the rating scale data. 3 ’ 

The results of the listeners’ rating scale judgments for 
the masculinity and femininity scales can be seen in 
Figures 1 and 2. The mean of judgments on the masculinity rat¬ 
ing scale based on 27 listeners and three TG pretest voice sam¬ 
ples was 2.94 on a scale of one to seven, where 1 = “very 
masculine” and 7 = “not at all masculine.” In contrast, in the 
posttest, the mean masculinity rating for the three TG samples 
was closer to the “not at all masculine” end of the scale at 5.55 
(Figure 1 ). For the femininity rating scale, the pretest mean was 
5.48, closer to the “not at all feminine” end of the rating scale. 
In the posttest, TG voices were judged as closer to the “very 
feminine” end of the scale with a mean of 3.07 (Figure 2). 


To test the statistical significance of the pre- to posttest 
changes seen in the masculinity and femininity rating 
scale data, 2 two-way analyses of variance (ANOVA) were per¬ 
formed, with speaker as a between-subjects independent vari¬ 
able, therapy status (pre- and posttest) as a within-subjects 
independent variable, and speaker X therapy status as the inter¬ 
action term. 33 A level of P < 0.05 was selected as the threshold 
for significance. 

In the first ANOVA, listeners’ ratings of the TG voice sam¬ 
ples of the pre- versus posttest on the masculinity rating scale 
were compared. Results can be seen in Table 2. In this analysis, 
main effects for therapy status and subject were significant, as 
well as the therapy status X subject interaction. This result 



FIGURE 1 . Comparison of mean masculinity ratings for the pre- 
and posttest as provided by listeners (N = 27). On this scale, 1 = very 
masculine and 7 = not at all masculine. 
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FIGURE 2. Comparison of mean femininity ratings for the pre- and 
posttest as provided by listeners (N = 27). On this scale, 1 = very fem¬ 
inine and 7 = not at all feminine. 

indicated that TG voices were perceived as significantly less 
masculine in the posttest compared with the pretest. The signif¬ 
icant interaction indicates that individual TG speakers changed 
to significantly different degrees in terms of the perceived mas¬ 
culinity of their voices. 

In the second ANOVA, listeners’ ratings for the TG voice 
samples of the pre- versus posttest on the femininity rating scale 
were compared. Results can be seen in Table 3. Results again 
revealed significant main effects for therapy status and subject, 
as well as a significant therapy status X subject interaction. The 
analysis indicated that TG voices were perceived as signifi¬ 
cantly more feminine in the posttest compared with the pretest, 
with some individual TG speakers making more progress than 
others in increasing the femininity of their voice. 

Outcomes of VFEs questionnaire 

The Questionnaire on Voice Function Exercises and the com¬ 
bined results of TG subjects’ responses are presented in the 
Appendix section. From the subjects’ comments, it is clear 
that they felt VFE was a positive part of the therapy experience, 
but that they believed the exercises alone would not have re¬ 
sulted in the same level of voice feminization as the combina¬ 
tion of individual symptomatic voice therapy plus VFE. 


DISCUSSION 

In this study, three TG individuals underwent symptomatic 
voice therapy for a period of 6 weeks (12 sessions) while at 
the same time performing Stemple’s VFEs twice each day. 
Pre- and posttest acoustic and perceptual measures were com¬ 
pared to assess subjects’ gains during therapy and to gather 
preliminary data regarding the effects of inclusion of a physio¬ 
logical type of voice therapy in addition to symptomatic voice 
therapy on therapy outcome. When pre- and posttest results 
were compared, the TG subjects’ acoustic measures clearly 
shifted, from being similar to control male voices in the pretest 
to being similar to control female voices in the posttest. In terms 
of perceptual changes, the outcome was somewhat mixed. None 
of the TG speakers was perceived by listeners as being female 
in the pretest; however, in the posttest, only 7.4% of the voices 
were perceived as female. On the other hand, all TG speakers 
were rated by listeners as being significantly less masculine 
and more feminine in the posttest. 

One research question for this study was if the addition of 
the VFE protocol to symptomatic voice therapy would result 
in improved acoustic posttreatment outcomes for MTF TG 
individuals compared with previous studies using symptom¬ 
atic voice therapy alone. Although it was difficult in some 
cases to determine the specifics of the therapy approach in 
previous research, a comparison of acoustic outcomes from 
the literature is shown in Table 4. All the studies listed in 
Table 4 are similar in that all appeared to emphasize symp¬ 
tomatic voice therapy with the primary goal of raising SFF. 
As can be seen from the summarized results, the subjects 
in the present study did not raise SFF to the degree that sub¬ 
jects in Meszaros et al 6 and Gelfer and Tice 9 did. It is impor¬ 
tant to keep in mind that the number of subjects, number of 
sessions, variability in number of sessions, and specific ther¬ 
apy practices were very diverse among the cited studies. 
However, the addition of VFE to a symptomatic voice ther¬ 
apy protocol did not appear to have a markedly positive ef¬ 
fect on raising SFF compared with other studies that did 
not use VFE. 

The second research question of this study asked whether 
adding the VFE protocol to symptomatic voice therapy would 
result in improved perceptual posttreatment outcomes for 
MTF TG individuals compared with previous literature. In 


TABLE 2. 

Analysis of Variance for Pre- and Posttest Ratings on the Masculinity Scale 


Source 

Type III Sum of Squares 

DF 

Mean Square 

F 

Significance 

Tests of within-subjects effects 






Therapy status 

274.821 

1 

274.821 

472.468 

0.000 

Therapy status X subject 

5.559 

2 

2.779 

4.778 

0.011 

Error (therapy status) 

Tests of between-subjects effects 

45.370 

78 

0.582 



Intercept 

2921.877 

1 

2921.877 

2079.578 

0.000 

Subject 

42.281 

2 

21.140 

15.046 

0.000 

Error 

109.593 

78 

1.405 




Abbreviation: DF, degrees of freedom. 
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TABLE 3. 

Analysis of Variance for Pre- and Posttest Ratings on the Femininity Scale 


Source 

Type III Sum of Squares 

DF 

Mean Square 

F 

Significance 

Tests of within-subjects effects 






Therapy status 

234.722 

1 

234.722 

301.786 

0.000 

Therapy status X subject 

5.361 

2 

2.681 

3.446 

0.037 

Error (therapy status) 

60.667 

78 

0.778 



Tests of between-subjects effects 






Intercept 

2964.500 

1 

2964.500 

1294.069 

0.000 

Subject 

35.065 

2 

17.532 

7.653 

0.001 

Error 

178.685 

78 

2.291 




Abbreviation: DF, degrees of freedom. 


terms of gender identification, the only other study that has 
investigated this question was Gelfer and Tice. 9 In Gelfer and 
Tice’s pretest, listeners judged the TG voices to be produced 
by female speakers 1.9% of the time. In the immediate posttest 
(the most comparable time interval to the present study), TG 
voices were identified as being produced by females 50.8% of 
the time. Those results were much more positive than the pres¬ 
ent study, where listeners perceived the TG voices as female 
0.0% of the time in the pretest and 7.4% of the time in the post¬ 
test. However, in terms of masculinity and femininity judg¬ 
ments, the study of Gelfer and Tice 9 was very consistent with 
the present study. Both studies found significant differences be¬ 
tween pre- and posttest listener’s judgments, on a scale of mas¬ 
culinity and a scale of femininity. All TG speakers in both 
studies were perceived to be significantly more feminine and 
less masculine in the posttest compared with the pretest. 

A third research question addressed the issue of TG clients’ 
response to Stemple’s VFEs. Results of client responses on 
a posttest questionnaire revealed a positive orientation to 
VFE. However, in the opinion of the clients, individual symp¬ 
tomatic therapy was more important to satisfactory progress 
in voice feminization. 

Results of this preliminary study suggested that the addition 
of VFE to the more traditional symptomatic voice therapy fo¬ 
cusing on pitch, vocal quality, and intonation did not markedly 
improve therapy outcome, when compared with the results of 
previous literature. Both acoustic and perceptual measures 
showed that the current TG subjects had all made progress to¬ 
ward voice feminization; but their progress was comparable 
with the progress reported in other studies where a VFE compo¬ 
nent was not used. 

Consistent with previous investigations, 7 ' 911 the present 
researchers found a considerable degree of variability in 
results among their speakers. In each study, it was clear that 
some individual TG subjects made more progress than others 
in raising SFF and its various components (and/or vowel 
formant frequencies), and in altering the perception of their 
voices from male to female. The variability in success rate 
among TG clients seen in Gelfer and Tice, 9 Carew et al, 11 
and the present study is notable because all of those investiga¬ 
tions were prospective in nature, and subjects within each study 
received the same number of treatment sessions (15, 5, and 12, 


respectively). Thus, number of sessions was not a factor in in¬ 
dividual outcome in any of these studies. 

Other researchers have also noted the equivocal influence of 
number of sessions on outcome. For example, Dacakis 7 corre¬ 
lated actual SFF with number of treatment sessions and found 
a nonsignificant correlation of r = 0.474. She correlated main¬ 
tenance of SFF and number of treatment sessions and found that 
there was a stronger correlation between number of treatment 
sessions and SFF maintenance (r = 0.745, P < 0.05); however, 
the correlation weakened considerably when one subject, an 
outlier who received 90 treatment sessions, was removed 
from the analysis (r= 0.476, P < 0.05). Similarly, Soderpalm 
et al 8 compared subjects in their treatment study who had had 
less than 14 sessions with those who had had more than 14 ses¬ 
sions and found a slight but nonsignificant increase in SFF for 
the over-14 sessions group compared with the under-14 ses¬ 
sions group. These results suggest that although the number 
of treatment sessions has some influence on voice treatment 
outcomes, there are other issues to consider. 

Another important factor in degree of progress for individual 
TG clients in voice therapy may be length of time spent living 
full time as a woman before the onset of voice treatment. Even 
when clients have no formal training in voice feminization, the 
need to have a voice that does not conflict with a feminine phys¬ 
ical appearance provides strong motivation to develop a femi¬ 
nine speaking style. Clients living full time as women would 
presumably have a lot of trial-and-error experience in attempt¬ 
ing feminine voice patterns. This experience might facilitate the 
progress of a TG client who had lived for years as a woman be¬ 
fore seeking voice therapy compared with a client who had not 
lived full time as a woman. 

Such a speculation is somewhat supported by comparing the 
findings of Gelfer and Tice 9 with the findings of the present 
study. Gelfer and Tice’s subjects had a mean duration of 2 years 
and 2 months (range = 10 months^- years, 1 month) living as 
a woman. Their progress in terms of acoustic and perceptual as¬ 
pects of voice feminization was superior to the subjects in the 
present study, where one subject had lived as a woman for 7 
months, one had just begun living as a woman, and one was still 
living as a man. This difference in outcomes occurred despite 
the fact that the subjects in the two studies were roughly com¬ 
parable in terms of number of treatment sessions received (16 
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vs 12). Thus, both number of sessions and experience living full 
time as a woman might be important variables in predicting 
progress in therapy. 

In the past decades, progress had been made in providing an 
evidence base for voice feminization therapy. Past research has 
begun to give us insights into the aspects of voice that must be 
changed for MTF TG individuals to be perceived as female, du¬ 
ration of therapy needed for significant voice change, potential 
progress following a course of therapy, and maintenance of 
therapy gains 1-4 years after the termination of therapy, al¬ 
though many questions remain. Results of this study suggest 
that symptomatic voice treatment plays the most important 
role in voice feminization, although physiological approaches 
may be used in a complementary way. Much work remains to 
be done in the area of voice feminization treatment, but continu¬ 
ing work in this area should help move us closer to our goal of 
helping MTF TG clients acquire a feminine voice. 
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APPENDIX 

The following Questionnaire on Vocal Function Exercises was given to the transgender subjects to fill out at the 
conclusion of therapy. The questionnaire as seen by the subjects is on the left side of the page; the subjects' 
responses (averaged numerical responses and transcribed comments) are on the right. 

Questionnaire on Vocal Function Exercises 

On a scale of 1-5, with 1 being “not at all” and 5 being “very much,” please answer the following questions by circling the 
appropriate number. 

1 = “Not at all” and 5 = “Very much” 


Questions 

Results 

1. How carefully were you able to follow the 


instructions for the Vocal Function Exercises? 


1 2 3 4 5 

Mean = 5.00 

Comment: 

No comments 



2. How difficult was it for you to do the Vocal Function 


Exercises? 


1 2 3 4 5 

Mean = 1.67 

Comment: 

Difficult at first. 


Did during my daily 


commute. 

3. Did you experience any pain or discomfort when 


doing the Vocal Function Exercises? 


1 2 3 4 5 

Mean = 3.00 

Comment: 

A little pain/roughness 


early on, but it got 


better. 

4. Did you notice any improvement in your breath 


support or ability to talk longer on a single breath 


during the time or your participation in the study? 

Mean = 4.33 

1 2 3 4 5 


Comment: 

Helped me identify 

breathing issues 1 have. 
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5. Did you notice any increase in your speaking pitch 

during the time of your participation in the study? 

1 2 3 4 5 

Comment: 

Mean = 5.00 

They helped a lot. 

1 felt 1 made significant 

progress. 


6. Did you notice that it was harder to speak at a higher 


pitch during the time of your participation in the 


study? 

Mean = 2.33 

1 2 3 4 5 


Comment: 

Not necessarily harder, 


but it will take practice 


to be more consistent. 

7. Did you find your voice fatiguing more quickly or 


more often during the time of your participation in 


the study? 

Mean: 1.00 

1 2 3 4 5 


Comment: 

My voice got stronger 


as the study went on. 



8. Do you think the Vocal Function Exercises had a 


positive effect on your use of a feminine voice 


during the time of your participation in the study? 

Mean: 5.00 

1 2 3 4 5 


Comment: 

Very positive effect. 


Yes, it helped improve 


my vocal awareness. 
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9. Did you find that the effort it took to do the Vocal 

Function Exercises daily was balanced by the 

positive outcome that came from doing them? 

1 2 3 4 5 

Comment: 

Mean: 5.00 

Yes, very much. 

At first 1 didn’t see the 

point, but later on 1 

realized they helped. 


10. Do you think the Vocal Function Exercises alone 


would contribute to the creation and maintenance of 


a more feminine voice? 

Mean: 3.33 

1 2 3 4 5 


Comment: 

The exercises helped, 


but there is no way the 


same result would have 


happened without the 


one-on-one therapy 


sessions. 


The exercises need to 


be combined with lots 


of practice. 


1 felt the combination of 


the two approaches 


was best for me. 1 feel 


the more personal 


feedback 1 received in 


the in-person sessions 


was extremely helpful. 











